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(54) INK JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration of image 
quality caused by the irregularity of an ink droplet emitting speed and 
that of flight bending. 

SOLUTION: When the nozzle row of ink jet recording heads 101a-101d 
comes to the optical axis 109 connecting a light emitting element 107 
and a light detecting element 108, a recording control circuit performs 
ink emission in order by a standard driving waveform. Whereupon, 
emitted ink droplets traverse the optical axis and the recording control 
circuit can know the timing traversing the optical axis 1 09 of ink 
droplets emitted from respective nozzles. Therefore, the recording 
control circuit repeats this operation to the respective nozzles in order 
and measures the time until the ink droplets emitted by a drive signal 
traverse the optical axis 1 09 from the drive signal applying time to each 
of the nozzles to control an emitting speed. 



o 
o 

3 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 
-1 - 



* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet recording head with two or more nozzles which carry out the regurgitation of the ink 
droplet The head drive circuit which gives the driving signal for making the above-mentioned ink jet 
recording head breathe out an ink droplet, An ink droplet detection means to detect the ink droplet 
which consisted of a light emitting device and a photo detector, and was breathed out from two or more 
nozzles of the above-mentioned ink jet recording head, A migration means to change the relative 
position of the above-mentioned ink jet recording head and the above-mentioned ink droplet detection 
means, When the above-mentioned ink jet recording head and the above-mentioned ink droplet 
detection means are set as a predetermined relative position by the above-mentioned migration means, 
The record control means which measures the difference from the driving signal impression time of day 
by the above-mentioned head drive circuit to the ink droplet detection time of day by the above- 
mentioned ink droplet detection means for every nozzle, and controls the driving signal to the above- 
mentioned head drive circuit for every nozzle based on the difference, The ink jet recording device 
characterized by ****(ing). 

[Claim 2] In an ink jet recording device according to claim 1 a record control means Furthermore, when 
an ink jet recording head and an ink droplet detection means are set as a predetermined location, When 
there is a nozzle for which an ink droplet extraction means cannot detect an ink droplet, the above- 
mentioned migration means is received. A command Delivery, The predetermined relative position of the 
above-mentioned ink jet recording head and the above-mentioned ink droplet detection means is shifted 
so that the ink ** concerned may be detected. The ink jet recording device characterized by measuring 
the difference from the driving signal impression time of day by the head drive circuit to the ink droplet 
detection time of day by the above-mentioned ink droplet detection means, and controlling the driving 
signal to the above-mentioned head drive circuit for every nozzle again based on the difference. 
[Claim 3] It is the ink jet recording device characterized by detecting the ink droplet which the ink 
droplet detection means consisted of two pairs of light emitting devices, and a photo detector in the ink 
jet recording device according to claim 1 or 2, and was breathed out from two or more nozzles of an ink 
jet recording head from a different 2-way. 

[Claim 4] It is the ink jet recording device characterized in general by each optical axis of nothing, the 
two above-mentioned pairs of light emitting devices, and a photo detector being 90 degrees in general 
mutually about the include angle of 45 degrees in an ink jet recording device according to claim 3 to the 
array direction of the nozzle of ink jet recording head plurality [ optical axis / of two pairs of light 
emitting devices of an ink droplet detection means, and a photo detector / each ]. 

[Claim 5] It is the ink jet recording apparatus characterized by controlling the amount of the ink droplet 
to which the nozzle of further ink jet recording head plurality carries out the regurgitation of the record 
control means in an ink jet recording apparatus according to claim 1 to 4. 

[Claim 6] The ink in which the nozzle of ink jet recording head plurality carries out the regurgitation in 
an ink jet recording apparatus according to claim 5 is an ink jet recording apparatus which is an affiliated 
color and is characterized by using at least 1 set of combination of the color from which concentration 
differs. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to high definition-ization of the ink jet recording device 
which prints an image using the ink jet recording head which makes an ink droplet breathe out. 
[0002] 

[Description of the Prior Art] An ink jet recording device makes an image form on the above-mentioned 
record form theoretically by applying a pressure by a certain approach, making an ink droplet fly through 
the nozzle arranged by the whole surface of an ink room to the ink accumulated in the ink room, and 
making this ink droplet adhere on the record form which has opposed the above-mentioned nozzle. The 
technical indication of some approaches is carried out from the former at the approach of applying a 
pressure to an ink room. By arranging a piezoelectric device in a part of ink interior wall which 
constitutes an ink room as a typical thing, and impressing an electrical potential difference to this 
piezoelectric device, a variation rate is made to occur in this piezoelectric device, the volume of the 
above-mentioned ink room is changed with this variation rate, and there is a piezo-electric method 
which obtains the pressure which makes an ink droplet breathe out from the nozzle arranged by the 
whole surface of an ink room. Moreover, by arranging an exoergic resistance element in a part of ink 
interior wall which constitutes the above-mentioned ink room as a different thing from a piezo-electric 
method, and impressing an electrical potential difference to this exoergic resistance element The above- 
mentioned exoergic resistance element is made to generate heat, the heat generates air bubbles in the 
ink near [ above-mentioned ] the exoergic resistance element, and there is a thermal method which 
obtains the pressure which makes an ink droplet breathe out from the nozzle arranged by the whole 
surface of an ink room with the pressure accompanying generation of the air bubbles. Such history of an 
ink jet recording method is old, the principle of a piezo-electric method is indicated by JP,53-12138,B 
etc., and the principle of a thermal method is indicated by JP,61-59912,B etc., respectively. 
[0003] Drawing 6 is the block diagram showing actuation of the recording device which used the latest 
ink jet recording method. In drawing, 101 is a recording head unit and reciprocates along a x axis through 
a belt 103 with the drive motor 102 for head delivery. It is moved in the direction of the y-axis by the 
drive motor for paper feeds (not shown), the above-mentioned recording head unit 101 keeping a gap 
with a record medium 104 constant by the shaft 105 and the guide plate 106. Moreover, in the usual 
color record, the above-mentioned recording head unit 101 consists of black, yellow, a Magenta, and 
heads 101a, 101b, 101c, and 1 01 d corresponding to each color of cyanogen. 

[0004] Drawing 7 shows the sectional view of the ink jet recording head which used the piezo-electric 
method. In drawing, 201 is the piezoelectric device pinched by the electrode 202 and the electrode 203, 
and driver voltage is impressed to these electrodes 202 and 203 from the electrical-potential-difference 
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impression terminals 204 and 205. 206 is an ink room and the ink led through the ink input 207 from the 
ink tank (not shown) is filling this ink room 206. 209 is a nozzle plate, for example, the nozzle 210 with a 
diameter of 30 microns is vacant as for it. If an electrical potential difference is impressed to the above- 
mentioned piezoelectric device 201, it will contract along a x axis, consequently the above-mentioned 
piezoelectric device 201 will deform like a broken line, and will make small the volume of the above- 
mentioned ink room 206. Since the volume of the above-mentioned ink room 206 becomes rapidly and 
small at the period of t3 of drawing in order to return to origin, when the above-mentioned piezoelectric 
device 201 is contracted when the electrical potential difference E is impressed, if driver voltage as 
shown in drawing 8 , using this principle is impressed, and the electrical potential difference is not 
impressed, the ink droplet 21 1 from the above-mentioned nozzle 210 will carry out the regurgitation with 
this pressure. 

[0005] Moreover, the above-mentioned heads 101a, 101b, and 101c and since 1 01 d of combination of 
two or more above-mentioned nozzles 210 and the above-mentioned piezoelectric device 201 exists in 
each along the direction of the y-axis, in the ink jet recording device shown in drawing 6 , two or more 
images of Rhine can record on the front face of the above-mentioned record medium 104 by scanning 
the above-mentioned recording head unit 101 once in the x directions, combining the migration (vertical 
scanning) of a record medium 104 by the drive motor for paper feeds (not shown) with this actuation — 
a stroke — record of a field is realizable. 
[0006] 

[Problem(s) to be Solved by the Invention] Since it was constituted as mentioned above, while the 
conventional ink jet recording device could realize record of a color picture, it had the fault of the flume 
shoes which are going to record a highly minute image on a high speed with the easy configuration. In 
the first place, dispersion in the regurgitation rate of an ink droplet is. the combination of the above- 
mentioned piezoelectric device 201 of plurality [ heads / 101a, 101b, 101c, and 101d / above- 
mentioned ] respectively, and the above-mentioned nozzle 210 — **** — since it is, it is the effect of 
property dispersion of the above-mentioned piezoelectric device 201, adhesion dispersion of the above- 
mentioned piezoelectric device 201 and the above-mentioned electrode 203, configuration dispersion of 
the above-mentioned ink room 206, dispersion of the path of the above-mentioned nozzle, etc., and the 
regurgitation rate of the above-mentioned ink droplet 21 1 which carries out the regurgitation from the 
above-mentioned nozzle 210 is not fixed, and the condition vary occurs. Although there is little effect of 
this dispersion when the passing speed to the record medium 104 of the above-mentioned recording 
head unit 101 is comparatively small, when it is going to realize high-speed record, an expulsion-of^an- 
ink-droplet period is shortened and passing speed to the above-mentioned record medium 1 04 of the 
above-mentioned recording head unit 101 is made quick, the impact location to the above-mentioned 
record-medium 104 top of each ink droplet 21 1 will vary. 

[0007] Drawing 9 shows typically dispersion in the impact location to the above-mentioned record- 
medium 104 top, and the black dot of the piece of drawing shows the pixel formed in the above- 
mentioned record medium 104 of the ink droplet of a piece. Drawing (a) shows the case where there is 
no dispersion in a regurgitation rate, and does not have a gap of the x directions of an impact location. It 
turns out that drawing (b) shows the effect by dispersion in a regurgitation rate, each pixel comes to 
shift in the x directions, and image quality degradation is carried out. 

[0008] As the second fault, there is flight deflection of the above-mentioned ink droplet. When ink 
adheres to about 210 nozzle of a nozzle plate 209 by a certain cause in a piezo-electric ink jet 
recording head like drawing 7 , the ink droplet 21 1 breathed out from the nozzle 210 stops flying 
perpendicularly to the above-mentioned nozzle plate 209 in the adhering ink. It is called flight deflection 
that the discharge direction of this ink droplet 21 1 shifts to a direction perpendicular to the above- 
mentioned nozzle plate 209. 

[0009] Drawings showing typically what kind of effect it has to the image with which such flight 
deflection was printed are drawing 9 (c) and (d). Drawing 9 (c) shows the case where flight deflection 
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occurs only in the direction of y, and drawing 9 (d) shows the case where flight deflection occurs to x 
directions and the direction of y. Thus, if flight deflection is set to a certain level, remarkable image 
quality degradation will be caused. 

[0010] This invention was made in order to cancel the above troubles, and even if it uses the ink jet 
recording head which regurgitation rate dispersion and flight deflection of an ink droplet produce, it aims 
at offering the ink jet recording device which hardly causes image quality degradation. In addition, 
although light is used for JP.6-143724.A, JP,6-1 73342, A, and JP,4-191051,A for an ink droplet and the 
detection technique and the technique which detects the regurgitation rate of an ink droplet and is fed 
back to a drive wave are indicated as a result of the precedence technical survey of this invention, the 
amount corresponding to the technique of detecting a flight knee, and a flight knee and a regurgitation 
rate is detected, and the technique fed back to a drive wave or drive timing is not indicated. 
[0011] 

[Means for Solving the Problem] The ink jet recording head which has two or more nozzles which carry 
out the regurgitation of the ink droplet in this invention in order to solve the above-mentioned technical 
problem, The head drive circuit which gives the driving signal for making the above-mentioned ink jet 
recording head breathe out an ink droplet, An ink droplet detection means to detect the ink droplet 
which consisted of a light emitting device and a photo detector, and was breathed out from two or more 
nozzles of the above-mentioned ink jet recording head, A migration means to change the relative 
position of the above-mentioned ink jet recording head and the above-mentioned ink droplet detection 
means, When the above-mentioned ink jet recording head and the above-mentioned ink droplet 
detection means are set as a predetermined relative position by the above-mentioned migration means, 
The difference from the driving signal impression time of day by the above-mentioned head drive circuit 
to the ink droplet detection time of day by the above-mentioned ink droplet detection means is 
measured for every nozzle, and it is characterized by having the record control means which controls 
the driving signal to the above-mentioned head drive circuit for every nozzle based on the difference. 
[0012] Moreover, when, as for a record control means, an ink jet recording head and an ink droplet 
detection means are further set as a predetermined location in the next invention, When there is a 
nozzle for which an ink droplet extraction means cannot detect an ink droplet, the above-mentioned 
migration means is received. A command Delivery, The predetermined relative position of the above- 
mentioned ink jet recording head and the above-mentioned ink droplet detection means is shifted so 
that the ink ** concerned may be detected. Again, the difference from the driving signal impression time 
of day by the head drive circuit to the ink droplet detection time of day by the above-mentioned ink 
droplet detection means is measured, and it is characterized by controlling the driving signal to the 
above-mentioned head drive circuit for every nozzle based on the difference. 

[0013] Moreover, in the next invention, an ink droplet detection means consists of two pairs of light 
emitting devices, and a photo detector, and is characterized by detecting the ink droplet breathed out 
from two or more nozzles of an ink jet recording head from a different 2-way. 

[0014] Moreover, in the next invention, each optical axis of two pairs of light emitting devices of an ink 
droplet detection means. and a photo detector is characterized by each optical axis of nothing, the two 
above-mentioned pairs of light emitting devices, and a photo detector being 90 degrees in general 
mutually about the include angle of 45 degrees to the array direction of the nozzle of ink jet recording 
head plurality. 

[0015] Moreover, in the next invention, a record control means is characterized by controlling the 
amount of the ink droplet in which the nozzle of further ink jet recording head plurality carries out the 
regurgitation. 

[0016] Moreover, in the next invention, the ink in which the nozzle of ink jet recording head plurality 
carries out the regurgitation is characterized by using at least 1 set of combination of the color from 
which it is an affiliated color and concentration differs. 
[0017] 
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[Embodiment of the Invention] The ink jet recording device by the gestalt 1 of implementation of this 
invention is explained according to drawing below gestalt 1. of operation. Drawing 1 is the block diagram 
showing an example of the ink jet recording device in the gestalt 1 of operation. In drawing, 101 is a 
recording head unit and reciprocates along a x axis through a belt 103 with the drive motor 102 for head 
delivery. It is moved in the direction of the y-axis by the drive motor for paper feeds (not shown), the 
recording head unit 101 keeping a gap with a record medium 104 constant by the shaft 105 and the 
guide plate 106. Moreover, in the usual color record, the recording head unit 101 consists of black, 
yellow, a Magenta, and heads 101a, 101b, 101c, and 101 d corresponding to each color of cyanogen. 
Moreover, 107 is a light emitting device, 108 is a photo detector, and 109 expresses the optical axis. 
Moreover, 1 10 is a linear scale, and 111 is a photograph coupler which reads the stripe of the shade on 
this linear scale 1 10, and can acquire positional information with a high precision by using the linear 
scale 1 10 and the photograph coupler 111. 1 12 is a photograph coupler unit and shows a configuration 
to a detail at drawing 3 . 

[0018] Moreover, drawing 2 is the block diagram of the ink jet recording apparatus in the gestalt 1 of 
operation. In drawing, 221 is a record control circuit as a record control means. Consist of a CPU which 
is not illustrated, its circumference circuit, etc., and the signal from a photo detector 108 is inputted, 
and also the record control circuit 221 is constituted so that the motor 102 for conveyance of the 
recording head unit 101 may be controlled and the actuation to the recording head unit 101 may be 
controlled through the head drive circuit 222. 

[0019] Furthermore, drawing 3 is the sectional view showing the cutting plane in a field perpendicular to 
a x axis in the optical-axis part of the photograph coupler unit 1 12. In drawing, 101 shows load 
resistance and a power source for a piezoelectric device and 206 to change the output current of a 
photo detector 108 into 301, and for a recording head unit and 201 change into a voltage signal an ink 
room, the optical axis with which in 210 an ink droplet and 107 explained a nozzle and 21 1 and a light 
emitting device and 108 explained a photo detector and 109 also by drawing 1 , and 302, respectively. 
303 is an output terminal and the output terminal 303 is connected to the record control circuit 221 
shown in drawing 2 . 

[0020] Next, actuation is explained. First, the record control circuit 221 controls the drive motor 102 for 
head delivery, and it is made for the optical axis 109 of a light emitting device 107 and the x-coordinate 
of nozzle 210 train of ink jet recording head 101a for black ink to become equal in advance of record of 
a up to [ a record medium 104 ]. 

[0021] Next, the record control circuit 221 makes the ink regurgitation by the standard drive wave carry 
out to sequence to each nozzle 210 of recording head 101a for black ink. The breathed-out ink droplet 
211 will cross an optical axis 109. 

[0022] Then, since the light from a light emitting device 107 will be interrupted and a photocurrent will 
not flow to a photo detector 108, the potential of an output terminal 303 becomes high. The record 
control circuit 221 can know the timing to which the breathed-out ink droplet 211 crosses an optical 
axis 109 by supervising this signal. 

[0023] For this reason, the record control circuit 221 of the gestalt 1 of this operation By repeating this 
actuation in order to each nozzle 210, from the driving signal impression time of day to each nozzle 210 
Since time amount until the ink droplet 21 1 breathed out by this driving signal crosses an optical axis 
109 can be measured and dispersion in this time amount is reflecting dispersion in the regurgitation rate 
from each nozzle 210 Dispersion in time amount until the breathed-out ink droplet 211 crosses an 
optical axis 109 can detect dispersion in the regurgitation rate from each nozzle 210. 
[0024] Here, the relation between the regurgitation rate from each nozzle 210 and the driving signal over 
each nozzle 210 is explained briefly. The drive wave of drawing 8 which the conventional technique 
explained by the way is for driving a piezo-electric ink jet recording head like drawing 7 . In drawing 7 , 
when the electrical potential difference is impressed between the electrode 202 and the electrode 203, 
a piezoelectric device 201 deforms in the direction which the ink room 206 reduces like a broken line, in 
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order to contract. Therefore, since it is the section when the electrical potential difference VA between 
an electrode 202 and an electrode 203 becomes small gradually in the section of time amount t1 in 
drawing 6 , the volume of the ink room 206 becomes large gradually, and the ink of the part of a nozzle 
21 1, the interface of air, and a meniscus are drawn in the ink room 206 side. 

[0025] On the other hand, since the volume of the ink room 206 is held in the condition of having 
become large, a meniscus moves to the outlet side of a nozzle by the capillarity in a nozzle part in the 
section of time amount t2. 

[0026] And in the section of t3, since the electrical potential difference VA between an electrode 202 
and an electrode 203 becomes large rapidly, it is reduced rapidly, and with this pressure, the ink near the 
nozzle opening serves as an ink droplet 21 1, and the regurgitation of the ink room 206 will be carried out 
from a nozzle 210. Since a piezo-electric ink jet recording head is driven in this way, by controlling the 
rate of rise [ of drawing 8 ] of a drive wave of t3 shows that a regurgitation rate is controllable. 
[0027] for this reason, in the record control circuit 221 of the gestalt 1 of this operation As opposed to 
the piezoelectric device 201 of the nozzle 210 with quick time amount until the ink droplet 21 1 breathed 
out by this driving signal crosses an optical axis 109 from the driving signal impression time of day to 
each nozzle 210 In drawing 8 , the late long namely, drive wave of build up time of the section t3 is 
impressed. Conversely, time amount until the ink droplet 21 1 breathed out by this driving signal crosses 
an optical axis 109 from driving signal impression time of day receives the piezoelectric device 201 of 
the late nozzle 210. In drawing 8 , the regurgitation rate of each nozzle 210 can be amended by 
controlling to impress the short namely, quick drive wave of build up time of the section t3. 
[0028] Moreover, although explanation showed how to control the rise time of a drive wave at the time 
of the section t3 as the amendment approach of this regurgitation rate, it is possible to amend 
dispersion in the regurgitation rate by each nozzle 210 also by shifting the impression timing of the 
driving signal given every nozzle 210. That is, when the regurgitation rate of an ink droplet 21 1 controls 
the impression timing of a drive signal wave form early to a late nozzle, although the regurgitation rate of 
an ink droplet 211 cannot be made uniform to each nozzle 210, it is controllable, while the regurgitation 
rate of an ink droplet 21 1 makes impression timing of a driving signal slow to a quick nozzle so that the 
impact location to a record-medium 104 top becomes uniform as a result. 

[0029] furthermore, as an approach of preventing a gap of the impact location by such regurgitation rate 
It amends by controlling the build up time of the section of t3 possible [ also combining two 
approaches ] in the case of big dispersion. When amending the impact location to the small dispersion 
and record-medium 104 top of the still more detailed ink droplet 211, there is also the approach of 
controlling the impression timing of a driving signal, and this can protect image quality degradation by 
the regurgitation speed difference of an ink droplet 21 1. 

[0030] Moreover, since the regurgitation check for every nozzle 210 will be carried out by on the other 
hand taking a configuration like the gestalt 1 of this operation, Actuation whose regurgitation is made 
possible from all the nozzles 210 by attracting ink from a nozzle 210 with the pump which was being 
performed whenever the power source of a recording device was switched on conventionally is not 
carried out. Suction actuation can be carried out only when the nozzle 210 which does not check and 
carry out the regurgitation of the existence of the regurgitation of an ink droplet 211 to each nozzle 210 
exists. Thus, by controlling an ink jet recording device, waste of the ink by useless suction actuation can 
be held down. 

[0031] Moreover, since the drive wave of the driving signal given every nozzle 210 is controlled by the 
configuration of the gestalt 1 of this operation, it is still more effective, when controlling the magnitude 
of an ink droplet 21 1 and performing gradation record, or when using it combining shade ink in an 
affiliated color, that is, in controlling the magnitude of an ink droplet 21 1 by controlling a drive wave 
Since the regurgitation rate of an ink droplet 211 changes with gradation and dispersion in the 
regurgitation rate also changes with magnitude of an ink droplet 21 1, On the other hand, the drive wave 
of the driving signal given every nozzle 210 when recording on a record medium with a configuration like 
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the gestalt 1 of this operation and the impression timing of the driving signal by or the thing for which 
both sides are controlled There are highly-precise-izing and effectiveness which can be stabilized about 
an ink jet recording device with a gradation record function. In addition, when using it combining shade 
ink in this affiliated color, it is applied similarly [ in the case of the gestalten 2 and 3 of the following 
operation ]. 

[0032] Gestalt 2. of operation, next the ink jet recording device by the gestalt 2 of implementation of 
this invention are explained. Since the equipment configuration of the gestalt 2 of this operation is the 
same as that of the gestalt 1 of operation, actuation of the gestalt 2 of operation is explained using 
drawing 1 of the gestalt 1 of operation, drawing 2 , and drawing 3 . 

[0033] First, the record control circuit 221 controls the drive motor 102 for head delivery by the gestalt 
2 of this operation, and it is made for the optical axis 109 of a light emitting device 107 and the x- 
coordinate of nozzle 210 train of ink jet recording head 101a for black ink to become equal in advance of 
record of a up to [ a record medium 1 04 ] with it. 

[0034] Next, the record control circuit 221 makes the ink regurgitation by the standard drive wave carry 
out to sequence to each nozzle 210 of ink jet recording head 101a for black ink. The breathed-out ink 
droplet 21 1 will cross an optical axis 109. Then, since the light from a light emitting device 107 will be 
interrupted and a photocurrent will not flow to a photo detector 108, the potential of an output terminal 
303 becomes high. By supervising this signal, the record control circuit 221 can know the timing to 
which the breathed-out ink droplet 211 crosses an optical axis 109. In addition, this principle is the same 
as the case of the gestalt 1 of above-mentioned operation. 

[0035] Under the present circumstances, the rise of the potential of an output terminal 303 may be 
undetectable as a signal to a certain nozzle 210. In this case, the record control circuit 221 of the 
gestalt 2 of this operation controls the drive motor 102 for head delivery, and it is made for the x- 
coordinate of nozzle 210 train of ink jet recording head 101a for black ink to become large by 1 dot to 
the optical axis 109 of a light emitting device 107 first. 

[0036] Next, the record control circuit 221 makes the ink regurgitation by the standard drive wave carry 
out to sequence to each nozzle of ink jet recording head 101a for black ink in this condition. Then, when 
the ink droplet 21 1 from this nozzle 210 has started flight deflection by 1 dot in the minus direction of x, 
the ink droplet 21 1 breathed out by this physical relationship will cross an optical axis 109. For this 
reason, since it will be interrupted and a photocurrent will not flow to a photo detector 108, the light 
from a light emitting device 107 becomes high and the potential of an output terminal 303 can detect it 
as a signal, it is detectable that the ink droplet 21 1 from this nozzle 210 has started flight deflection by 
1 dot in the minus direction of x. 

[0037] Moreover, when the rise of the potential of an output terminal 303 is undetectable as a signal 
also now, the record control circuit 221 controls the drive motor 102 for head delivery further, and it is 
made for the x-coordinate of nozzle 210 train of ink jet recording head 101a for black ink to become 
small by 1 dot to the optical axis 109 of a light emitting device 107. Then, it is detectable that the ink 
droplet 21 1 has started flight deflection by 1 dot to the plus direction of x by the same control as the 
case where it enlarges by 1 dot. 

[0038] The record control circuit 221 can detect the flight deflection of x directions by the change in 
the x-coordinate of nozzle 210 train to the nozzle 210 which cannot measure this time amount by 
dispersion in time amount until the ink droplet 21 1 breathed out by this driving signal crosses an optical 
axis 109 by repeating such actuation in order to each nozzle 210 from the driving signal impression time 
of day to each nozzle 210 while dispersion in the regurgitation rate from each nozzle 210 is detectable. 
[0039] For this reason, the record control circuit 221 of the gestalt 2 of this operation As opposed to 
the piezoelectric device 201 of the nozzle 210 with quick time amount until the ink droplet 21 1 breathed 
out by this driving signal crosses an optical axis 109 from the driving signal impression time of day to 
each nozzle 210, and the nozzle 210 to which an ink droplet 21 1 makes flight deflection the plus 
direction of a x axis While impressing the late drive wave of build up time or making impression timing of 
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a driving signal late Conversely, the piezoelectric device 201 of the nozzle 210 with late time amount 
until the ink droplet 21 1 breathed out by this driving signal crosses an optical axis 109 from driving 
signal impression time of day, and the nozzle 210 to which an ink droplet 21 1 carries out flight deflection 
in the minus direction of a x axis is received. The regurgitation rate of each nozzle 210 is amended by 
impressing the quick drive wave of build up time, or controlling the impression timing of a drive signal 
wave form early. 

[0040] According to the gestalt 2 of this operation, by therefore, dispersion of time amount until the ink 
droplet 211 breathed out from each nozzle 210 crosses an optical axis 109 It not only detects and 
amends dispersion in the regurgitation rate from each nozzle 210, but to the nozzle 210 which cannot 
measure this time amount, the change in the x-coordinate of nozzle 210 train detects the flight 
deflection of x directions. On the other hand, the drive wave of the driving signal given every nozzle 210 
and the impression timing of the driving signal by or the thing for which both sides are controlled While 
being able to press down dispersion in the regurgitation rate for every nozzle 210, image quality 
degradation can be further lessened by detection and amendment of flight deflection. 
[0041] Gestalt 3. of operation, next the ink jet recording device by the gestalt 3 of implementation of 
this invention are explained. Drawing 4 is drawing of the ink jet recording apparatus by the gestalt 3 of 
operation concerning this invention, and drawing 5 is the block diagram of the ink jet recording apparatus 
by the gestalt 3 of operation concerning this invention. In drawing, 805 is a photograph coupler unit and 
consists of the 1st light emitting device 801, the 1st photo detector 802, the 2nd light emitting device 
803, and the 2nd photo detector 804. 806 — 807 of the 1st light emitting device 801 and 1st photo 
detector 802 — each of the 2nd light emitting device 803 and 2nd photo detector 804 — the optical 
axis is shown. The optical axis 806 leans -45 degrees to the y-axis +45 degrees to the x axis, and the 
optical axis 807 leans +45 degrees to the y-axis -45 degrees to the x axis. Therefore, the optical axis 
806 and the optical axis 807 lie at right angles mutually. Other parts show that the same sign as drawing 
1 is the same, or a considerable part. 

[0042] In drawing 5 , 806 and 807 are the power sources for making the 1st light emitting device 801 and 
2nd light emitting device 802 emit light, respectively, and a power source 810, a power source 811, load 
resistance 808, and load resistance 809 are for changing the output current of the 1 st photo detector 
802 and the 2nd photo detector 803 into a voltage signal. 

[0043] Next, actuation is explained. The record control circuit 221 controls the drive motor 102 for head 
delivery first, and it is made for xy coordinate of the 1st nozzle 210 of ink jet recording head 101a for 
black ink to come on an optical axis 806 in advance of record of a up to [ a record medium 104 ]. 
[0044] Next, changing the x-coordinate of a nozzle 210 little by little, the record control circuit 221 
controls the head drive circuit 222 so that an ink droplet 211 carries out the regurgitation from a nozzle 
210, and it supervises the output signal of the 1st photo detector 802. By this actuation of a series of, 
the record control circuit 221 can know the amount of gaps of the impact location to a perpendicular 
direction to the regurgitation rate which is mean velocity until it crosses an optical axis 806 from the 
regurgitation timing of the ink droplet 21 1 which carries out the regurgitation from the 1st nozzle 210 of 
ink jet recording head 101a for black ink, and an optical axis 806. 

[0045] Moreover, control the drive motor 102 for head delivery, it is made for xy coordinate of the 1st 
nozzle 210 of ink jet recording head 101a for black ink to come on an optical axis 807, and the record 
control circuit 221 can know the amount of gaps of the impact location to a perpendicular direction by 
performing the same actuation as the case of an optical axis 806 to a regurgitation rate until it crosses 
an optical axis 806 from the 21 1 regurgitation timing of an ink droplet, and an optical axis 807. 
[0046] A gap of the regurgitation rate of the ink droplet 211 breathed out to all the nozzles 210 and the 
impact location of a regurgitation ink droplet can be known by performing the above actuation also to 
each every nozzle 210 and ink jet recording heads [ for the ink of further others / 101b, 101c, and 
101d ] nozzle. 

[0047] According to the gestalt 3 of operation of this invention, thus, the optical axis 806 and optical 
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axis 807 which are constituted by these 2 sets of light emitting devices, and the photo detector using 
two light emitting devices and two photo detectors The variation in the regurgitation rate of the ink 
droplet 21 1 breathed out to all the nozzles 210 of an ink jet recording apparatus, respectively since it 
leaned by a unit of 45 degrees to a x axis and the y-axis, Since a gap of the impact location of the 
regurgitation ink droplet to the x axis by flight deflection and the direction of the y-axis can be grasped, 
the following various effectiveness can be induced. 

[0048] A gap of the impact location of the ink by dispersion in the regurgitation rate of an ink droplet 
211 can be amended by controlling an ink jet recording heads [ 101a-101d ] drive wave or drive timing 
like the gestalt 1 of operation to the 1st. 

[0049] A gap of the impact location of the ink by dispersion in the regurgitation rate of an ink droplet 
211 can be amended with a still more sufficient precision by controlling an ink jet recording heads 
[ 101a-101d ] drive wave or drive timing as mentioned above in consideration of the flight deflection of x 
directions to the 2nd. 

[0050] About the flight deflection of the direction of y acquired by the 3rd according to the gestalt 3 of 
this operation, when a default with the magnitude of flight deflection is exceeded, it is possible to control 
to be made to carry out cleaning actuation of a nozzle plate 209. Also when not exceeding a default with 
the magnitude of flight deflection, with moreover, the magnitude of the flight deflection of the direction 
of y over all the nozzles 210 The magnitude of the regurgitation ink droplet 211 is changed from each 
nozzle 210. When the flight deflection of the direction of y is large It is also possible to avoid image 
quality degradation as shown in drawing 9 (c) by controlling the amount of the ink droplet in which two 
or more nozzles 210 carry out the regurgitation, for example, enlarging magnitude of the regurgitation ink 
droplet 21 1 etc. In addition, it is possible to perform control of the amount of this ink droplet similarly 
about the gestalten 1 and 2 of the above-mentioned implementation. 
[0051] 

[Effect of the Invention] As mentioned above, when an ink jet recording head and an ink droplet 
detection means are set as a predetermined relative position according to the ink jet recording 
apparatus of this invention, Since the difference from the driving signal impression time of day by the 
head drive circuit to the ink droplet detection time of day by the ink droplet detection means is 
measured for every nozzle and the driving signal to a head drive circuit was controlled for every nozzle 
based on the difference, Dispersion in the regurgitation rate for every nozzle can be amended, and an 
ink jet recording device with little image quality degradation can be offered. 

[0052] Moreover, when an ink jet recording head and an ink droplet detection means are further set as a 
predetermined location in the next invention. When there is a nozzle for which an ink droplet extraction 
means cannot detect an ink droplet, the predetermined relative position of an ink jet recording head and 
an ink droplet detection means is shifted so that the ink ** concerned may be detected. Since the 
difference from the driving signal impression time of day by the head drive circuit to the ink droplet 
detection time of day by the above-mentioned ink droplet detection means is measured and the driving 
signal to the above-mentioned head drive circuit was again controlled for every nozzle based on the 
difference, While being able to amend dispersion in the regurgitation rate for every nozzle, amendment 
when there is dispersion in flight deflection can also be carried out, and an ink jet recording device with 
still less image quality degradation can be offered. 

[0053] Moreover, since two pairs of light emitting devices and a photo detector detected the ink droplet 
breathed out from two or more nozzles of an ink jet recording head from a different 2-way in the next 
invention, The flight deflection of the 2-way of the direction of a x axis and the direction of the y-axis 
can also be grasped. For example, it not only can amend dispersion in the regurgitation rate for every 
nozzle, but Amendment when there is dispersion in the flight deflection of a 2-way can also be carried 
out, and an ink jet recording device with still less image quality degradation can be offered. 
[0054] Moreover, since the nozzle of further ink jet recording head plurality controlled by the next 
invention the amount of the ink droplet which carries out the regurgitation, it is effective in the ability to 
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offer a further much more high-definition ink jet recording device. Since especially a shade record 
function is attained by controlling a drive wave, the regurgitation rate of an ink droplet changes also with 
shade signals, and the effectiveness over image quality becomes still larger further. 
[0055] Moreover, in the next invention, since at least 1 set of combination of the color from which it is 
an affiliated color and concentration differs was used for the ink in which the nozzle of ink jet recording 
head plurality carries out the regurgitation, its reproducible shade level increases more and it is effective 
in the ability to offer a further much more high-definition ink jet recording device. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the ink jet recording device by the gestalt 1 of 
implementation of this invention, and the gestalt 2 of operation. 

[Drawing 2] It is the block diagram showing the configuration of the ink jet recording apparatus by the 
gestalt 1 of implementation of this invention, and the gestalt 2 of operation. 

[Drawing 3] It is drawing showing the important section of the ink jet recording device by the gestalt 1 
of implementation of this invention, and the gestalt 2 of operation. 

[Drawing 4] It is drawing showing the configuration of the ink jet recording device by the gestalt 3 of 
implementation of this invention. 

[Drawing 5] It is the block diagram showing the configuration of the ink jet recording apparatus by the 
gestalt 3 of implementation of this invention. 

[Drawing 6] It is drawing showing the configuration of the conventional ink jet recording device. 

[Drawing 7] It is drawing showing the configuration of a piezo-electric ink jet recording head. 

[Drawing 8] It is drawing showing the drive wave of a piezo-electric ink jet recording head. 

[Drawing 9] It is drawing showing degradation of the print quality by rate dispersion or flight deflection of 

an ink droplet. 

[Description of Notations] 

106a, 106b t 106c, 106d An ink jet recording head, 222 A head drive circuit, 107, 801, 803 A light emitting 
device, 108 and 802, 804 photo detectors, 109, 806, 807 1 12 An optical axis, 805 A photograph coupler 
unit, 102 The drive motor for head delivery, 103 belts, 104 A record medium, 221 Record control circuit. 



[Translation done.] 
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<D®mi$&* K*£<frD, 1 10>80-0W > 
?<h£m©#®> ^^X*7.tt-f >i7^2 0 6fflJ{C?l# 

[0 0 2 5] -?-©— t 2®KWTtt, -f>^ 

2 0 6 ©£««*#< &o/ctt»iT&}$£n5fc#K * 

XT. * x « y x;i/«»t?o^m«s* ic «t o . y X)v<d 

[0 0 26] -?-LT, t 3©EPb11C*3^T, 112 0 2 
tfI2 0 3 £©P.I]©«mVA;^;&a 

-f >i7^2 0 6 /h£n, £©!£*;(::<£ o 

yx;w2 i o.toqtiii-r'Svit^^^o amo^x 

IB»>8[^©t 3©3£S±**Djig£iWflPT-5;i.i:l;:J; 

[0027] z.<Dtctb. *mm<DMm 1 oesfHwiiitt 
2 2 itii &yx;P2 1 0 itM-r^igfJjffi^EPflniitS'J 

K®»«^{Cj;c.TPtiii^nfc-f >^?S2 1 1 *t 
3K«rl 0 9$r^^^T©P#^*tjgtiyX^2 1 0 ©JE 
*^?2 0 1 (C*fUT«, 0 8tC*3l-iTKra t 3©S 

nfc-f >?fg2 1 1 ^ftftS 1 0 9 £13M33i;T©l$Pili#S so 
J1^/X;U2 1 0©JE«^2 0 1 »C^LT«, 0 8 iZ 
feUTEMt 3©$g^, T^tfe^Sz:^±^0»tFBl©a^ 

;P2 1 0©ttttijgS5rfflIE-r-5 3:i:3&^T^^, 

[0 0 2 8] Z\<D9tttimm<DffilEJj&tVT\$. 
RWTH EF B 1t 3©B#©^«j«P©a±DP#^*©J^l 
T-5^j£S:^Lfc^ #/X;|/2 1 0»;4A^Ilft 
*t © hi io * -f S > ^ £ T 6 t 31 1 1 «fc o T # y X) V 2 

1 oic=fc5i±iisjia©«e>^#^MiE-r^^ci:^pjtiT 

»*. o^O, -f >i7jS2 1 l©q±ffij£g**Ji^yXJU 40 

-i>2ffi2 1 lwqtm^s^a^yx^i'^UT 

ICvfctK §yX;U2 1 OICj^LT-f >^}K2 1 l©ttffi 
[0 0 2 9] $e>tC. Z.<DJ:oti.i±tiimm\z£Zmm& 

B©-rn<&B5<r^i*«tbT, 2oc*s$a^bt5 

£<hfcpJfgT&9. 09*. tf. *££fcf£^#©«£l;:te so 



u /jNa*tf6-3*^», $e.tcpiiffl^-r>^jg2 1 1© 

1 0 4 ±^©»^te«<&SiE-r-5«^tttffi») 

[0030] -*T-«, *n«s©^m©«t5^ 

^<&t-5'i{Cj;0. #yX;U2 1 0 »©ti:ai58lg^ 

Hissns c t icfcsfca, ^*«tB®gB©*^^s 
A^n-si:^-rfT^T^fc#>XTyx^2 1 o^s-r 
>s7Zm\-?z,z.t\zJ:K>3:&e>;X)l2 ro^&ttdi 
Bi«fr<5»ff*-&-3". #yx;i/2 1 oic»i/r-f>£ 
?S2 1 i©q±tB©w*&s«Bu »tajLft^yx;u2 1 

0 ^ffi-r^. 1 2\z<D*m\mYE$:-fz>£. o kt#-5„ 

[0031] *hss©^m 1 ©^t*«, #y x 

;U2 1 0fl^A5lKlSm^©lgl&S^£$WLT^3 
OT?. -1">^I2 1 1 ©*#££f&JPLPg||f3S£fT5 

sskws&t**. 0*0. mwj&i&zmwtzz. 

PgPtCtoT-f >^j®2 1 i©tttaa«j&«*&o, 

Sfc-f >^?S2 1 l©^:#$^J;oT^-©a:aiji^©« 
?>t?^t)S75:^>fcJ6. ^^©^lW.t'S^fiSiTffi 

mmmztm?z£z<D&;X)\s2 1 osic#^.?>^ 

itOBlW, ^©^»«^©TOa5'-i , 5>y©- 

fi^tTgffltSi^B, Ti2©^©J^M2, 3 
©^^t.^tc^T«S^ i b©Tab-5. 

[0 0 3 2] ilOil2.^l:, 31©^W©llliS©^ 
SI 2 tct^-f >i/vx-y HEeSMK^TiMrr*. 

^mmomm 2 <Dgwmm$. ^momm 1 

^>©T. Hi£©^l©01, 02. 03£ffl<,vrSyg 
©J^ffi 2 ©iftf^JCO^TUiK-r-S). 
[0 0 3 3] *SIJfiO«JJ6 2 T«. eHK#10 

4±^©fB®^5fe5i^> f2©$!lfflI[HlES2 2 1 tt. H 
itOffl^ift^-^ 1 0 2£fB®ILT, Mif 10 70 
7tttl0 9<t. J»-f >£ffl©-f >£5>xy hlEfc^v K 

1 0 1 a©yX;U2 1 0JiJ©xffig^L</«t-5i5tC 

[0 0 3 4] ^fClB^$l|^l[HliiS2 2 lte, JR-f >^ffl© 
^>?yi7 hffi&'N^ K 1 0 1 a©#yX;P2 101: 
»bli#tcg2pffi»)i^^lc«kS'f >>7 tilth* ftts.t>it 
Z>. Rfctii 5 nfc'f >>7ffi2 1 l«3tttl 0 9Sl«)?.u 

tKft-s. -r^t^^Ti o 7*^©jt«ji^n» s 
xm^i o 8\zytmmmtit£<tt.2>tztb. m*^3 
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0 3©ttftteiS<&-5. ZL<Dm^£&&'?Z>Z.t\Z£ 

o, mmmwmm2 2 i«, utin^tiH >9&2 1 1 

[0 0 3 5] Z.<DU, hZ>JX)V2 1 OtCMbT, tB^J 
3^3 0 3©lfi©±#5I^tlTtaT?Sl^ 
£©«£, *^Jg©^2©fg»$iJ'l3IilSS2 2 
ltt, HitOffl^td^E-rS' 1 0 2^$iJPLT. * 
•f. Sfi^SR^l 0 7<D%m 0 9K:#tU IW >?m<D 10 
-f >£>>x-y MB^y Hi 0 1 a©/X;U2 1 0?"J© 

[oo3 6]^tc> z\<DW;m-cmm$m®9&2 2 1 te, 

H-f >^ffl©-f >i?vi7 MBfi^y F 1 0 1 a©#/ 

xjhc** b)©#tcs wmm®.mz & -r > 9 tttts^ff & 

t3«?>. f^t, Z.<DJX)V2 1 0^f>(O-f >i7jg2 1 

1 0 9£«gj5^<!;tCft3„ Z.<Dtz*b. 

fio 7^e.©7t«3ge,n. ^ym^-i o 8 ic^m^a* 20 

{f^-t LT&$3JT'*5©T, Z.<DJX)V2\Q-frt>(T>'( 
>$m2 1 l^x©-7-f^-7.^tCl by bft-fR^Bffl^ 

[0 0 3 7] Sfc, ^nTfctb^^3 0 3©m&©± 

21H ^f.i-'N-y bm<ommm : t-9 1 0 2£8i«L 

T, XHtttl 0 7 00^1 0 9(C*fb> H-f >?m<D 
-i >$z/3Ly heEm^y h* 1 0 1 a©/X^2 1 0?1J© 
x&*I#U bft'l^<ttZ>£o\Z-?2>o -fZt, 1 so 

[o o 3 8] mmumm&2 2 1 «, dcfc^&wifps 

X^2 1 0K*fr*B»«^HJlD«f«^6, 
izJiiTntftZtiTz^ >i?ffi2 l lrttfttti 0 9 £$£J 
Z>£-V(Dmffl(D\-££>-o%\Zi; D. &7X>2 1 0^£>© 

©RtPBlSrPJ^Tr^&l^/X;^ 1 OiCttLTte. J X)V <o 

2 1 om<Dxmm<Dmm\z£r> x^commm^D^ 
[0039] z.<Drc&, z.<Dmm<oMm2<Dt&mmw® 

8S2 2 lte, =&^X^2 1 0 ^©K»*I^I?j!)IlB#£>Jfr 

e>. sig»«^HcfcoTiitm$nfc-r>^jS2 1 ia*3t 
tti o 9zmm%£-z<Dmm*m^;x)i'2 1 o, ij«t 
oh->^js2 1 ia<xM©y^*#[a]t£?R&iariso£-r 

&./XJU2 1 0©EE*3HP2 0 llC*fLTte, Sf5±>&* 

9i$PBl©iI^»)&ffi*£ffr!jnLfcD, SKl&ffl^©^:? 



ttWMItCioTttlfiSnfc'f >i?782 1 l^Wll 
0 9£««a*T©l5ffla*«^./X;i'2 1 0, ^JcUh' 

>**2 1 ltfxmcD^-ii-zJsfaizmfflmtf'o&Tz 

JX)V2 1 0©Etif2 0 lKftLTte, 3£*±**9 

94 $>9z$-<MW-r%z.tiz&Q, #/x;u2io 
©ttaijss^raiE-rs. 

[0040] fox, £©nifi©»iB2K:j:ntf. 
x;i/2 i ofrt>»tm2titc-i>9ffi2 i ia^$£bi o 9 

%m® : b$i-V<Df%m<Dtet>-oZl l z£?). &SX)12 1 0 

<, n©«fiB©aj6T#ft«r»yx;i'2 1 ojc^LT«y 
x;w2 i om<Dxmm<Dmmz&r)xjjfa<Dmmm<r) 
^mmLx. &;X)i2 1 omz^TLzmmm^omm 
^<Dmmtm<DWtia94 s. >y©-*. *>l< 

Iffl*«l3n:tf, #7X^2 1 OScDRttBiS^ 
^tB*J;LN'MiElcJ;D. § 5> \zWW-£it : $:'Pt3. < Z. 
[0 0 4 1] ^1S©»«3.*IC. dWfgBJcollMO^ 

%mm<DMm3\z£2>4 >9*?x.y bmm^m<DXuy 
% i (D%9tm^ 801, mi (o&ytm? 8 

0 2, ?g2©3Bt*^ 8 0 3, ^2®§3tff 8 04i 
OMSntUS. 8 0 6tefglcr>S£7fc5if^ 8 0 1 

1 ©STtiSt^- 8 0 2 8 0 7B^2OMtf 80 3 
if 2©§3tif 8 0 4(D-?-n^ : tl^W*^LT^^. 

0 6ttxtttC^L4 4 5m. y$fttC»L-4 5S 

*fb+4 5ft«l»Tli5. Lfc*^T, 3tett8 0 6<t7t 
(48 0 7ttS^fcttiftSStT^S. <B©W»ttHl4:ra 

[0 0 4 2] 05 KiSlAT, 8 0 6 t 8 0 7 <h«, ^tl 
•6*1, f lO^if 8 0 l*5<t^2©^7t*^8 0 
2£3fiftStt*&»©*«rc*?>, «2g8 1 0iftaP8 
1 1, ft?tfi*t8 0 8^M£jn8 0 911, miCDgft 
m^8 0 2*5j;^2©S7t^8 0 3 ©ffi£*SSt£m 

[0043] *ic»f^nonTBiiwr*. $mmwi o 
4±^©ie&t'5te2:%. e«tHfPi9ift2 2 m, *-r, 

^N>y HSIOfflffiiil^-^ 1 0 2$r©IWL,, H-f>;5'ffl© 
-O^i^x-y hfES^y h'101 a©fl©yX;l/2 1 
0©xy^@*^iW8 0 6±lw^-5J;5lC-r^). 
[0 0 4 4] ^CJC. IE&$iJ^[hISS2 2 1 «, /X^2 1 

owx^Sr^L-ro^-ft^-B-^*^, yx;w2io^ 
e>-r>£n@2 i i*sptai-r^«k-5Jc'\«y Hffi»iij^2 2 

2ZMWl^ mi©§7t*^ 8 0 2©m^ffl^^g«T 
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-s. z.(D-m<Dmmz£9, B,a$mm»2 2 1 & 

-f >i7fflCO-f >^v?x<.y hSES'V.y H 1 0 1 a ©Mil <D 

;X)i2 1 oA^ttttj-rs-f >£iK2 1 10, o±ta^< 

[0 0 4 5] Icfc, eft«nislK2 2 1 fit's y HiHOffl 
ffitt^E— * 1 0 2£fflffllU H-f>£ffl(D-r >fz/x.y 
bfc&^y K 1 0 1 a©Sf§lco/;OP2 1 0©xy|g 

*fc»ffM£ff3J:£fc:J:D. -f >^<7)2 1 Uttm^'f 

s >>fific>%M8 o 6 *«Ha**T<otttaa*t. ytm 
8 o 7 c»i/ii*id^©t *tti©f nisw« it 

[oo46)Et±«)j:paiM 1 ;x^2 1 ofi, £ 

£> fiHHlCCM" >^ffltfH >t>i>?-'j ME&'N-;/ Hi 0 1 

101c. 1 0 1 d<D&J XMZftXsT^fio^t. 
fC«fclK ^:T<D/X;P2 1 OtcMbTnttB^n-S-f >i7 
JK2 1 lCDttttJ^S. fei^tttB-O^^co^r^BcD 

[0 0 4 7] i©J:5l:, *%W<Dmffi<DMn3lz&tL 
fif, 2<H©^^i2<@©S7t*^<£ffl^> cn6 2 

yx;i/2 i o»c^LTP±ai$nfc'r>^}g2 i lwstuj 
mmw&y**. mmm&K)\z£z,xw, y«*^ 

[0 0 4 8] Sgl \zmm<D^\<T>^\Z-\ >?i?3Ly 
bB@L^y F 1 0 1 a~l 0 1 d<Dmm$LM&2>Wt, 

*iE-r-l>e:<i:^T-#-5. 

[0 0 4 9] ^2^x^|fi]cr.^fflfl*i0^%«LT±f2 
©.fcpfiM i-'^v'x-;/ htB®^^ K101a~101d 

<J;D. -<>^iB2 1 l(Dqtffij§g©fif£o#fi:J;5-f > 

* C9t3ifii0fti^ $ <=, \zmmj: < mm? z ztifi-v 

[0050] m3\zz\<Dnmv)M®3\zj:-DTn*>nrz 
yjsmnmmei&Qiz-o^Tte. mmm^<D^^t>^ 
^^^m^m^fzm^izit, 

<Di; >J --y?mft*?Z> J; -5 fiiT * <£ 5 firSidP-f 5 £ 

fitfciltA&tMi^firfc. tT©;XJP2 i ofirfcTfSy 
#fa©?K3$!fi#9©*#;*fi:<fcoT, S/XJl^ 1 0A> 
e.ttai-05'^2 1 1<D*Z 2 Tfcfc>*>y;£ 

ifii©^ft^o*^#^«^fiifii. «lS(D/X;i/2 i o 
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>?m2 1 1 <D^zz-k%<?z>z\tmz£K>. 09 
(c) ic^snr^-s.t^^iiiK^MkSriett^itfcni 
z.v'Otffiomwffl'mt. ±$i^m 
<D&m\, 2\z-D^xhnm.wn : t)Z.t-h^m-ch^, 

[0 0 5 1] 

m&m^®timfe<ntttt{m\zWLfezntz$k, 

XJPff fcMWr « J: -5 1C Vtztztb, J XJH*©ttHijSi* 

[0 0 5 2] ^©^^Tfii. SStC. -Y^-^x 

* ME® Ki'f>**«ffl#a£*«»r£ffi«KKJ£ 

K»®»^©«ifte^* j xiimzMmrzz o \z ufc 
yx;u«<DB±ui3$s©fif6»o# : &«iE-r^ci:^ 

x>> MEft^Bsaw-r-sit^T**. 

[0 0 5 3] Sfc, ^<0«^Tfii. 2*f©^^T43J: 
^'S^^TfiliO, -f MES'vy 

30 y x;u*> sttuanfc-f yzmzmtez 2 s^tB 

fiie.O#^1tIET^^fcl-tT^<, 2*lftOjRaft3&«»3 
[0 0 5 4] ^fc, ^W^^T'fiJ:. $e.fil, -f>i7>>x 

<y hES'sy Hisiswyx^qtai-r^'f >^fSW»^ 
sijffli-r^i^fcLfcfc*, ^fir-jfitiiaittfM >^-x 

>r y>7ffi<Dvtmmm&»wimmz£iTb&<tv. 

S^l:, i®K(rM-r-5^fii$ei^#<^^„ 

[0 0 5 5] 'AOKW-Cit, -f>'^/i7hSI 

SSir-SitiiiiKcD'f >^vx-> hSESSHSrJI^T* 
so [@ffi©fS*^SiW] 



43g8¥ 11-300944 



(8) 



13 

[0 3] Zl<D^WcD|ligO^l*5«t^ffi©0i82 
[04] H<0»9i©^j6O»»3Jr<t*-f>^5?xy 
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0T&-3. 

[0 8] jEE«-f>^> ? xy Msg's y wmmmz* 

*T0T&3. 
[0 9] <>^?B©jS^fie,o#, JSSHIJMiJS 

10 6a. 10 6b> 10 6c, 1 0 6d -f>£S?xyh 
Bft'Sy F. 2 2 2 'Vy 107> 8 0 

1, 8 0 3 fgftsii^, 108. 802. 804 gftlfl 



[0 5] £©5WI©*)fc©«HB3l;:«J:*-f >9i?x.y io ^. 109. 806. 807 112. 8 05 



[0 6] asfec'f >^s?x»y hE*ss«©«j***-r 

[0 7] fftt^>££?xy hGft^vK0ltJft£*'f 



7*b*7y7i-yh. 102 H&OJBKMre 
10 3^h, 10 4 ffifiSJgte, 2 2 1 IBS 
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